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GENETIC CAUSAL FACTORS IN CANCER OF THE STOMACH 
By AAGE VIDEBZK and JOHANNES MOSBECH 


Our knowledge of the etiology of cancer of the 
stomach, as of the majority of other types of 
cancer, is limited. Fibiger (5) was the first 
to produce cancer of the stomach experimentally. 
As demonstrated later, this form of cancer in rats 
is probably not solely ascribable to the nematode 
found by Fibiger (15). Later, cancer of the 
stomach was produced also in mice by injecting 
carcinogenic hydrocarbon into the stomach wall 
or subcutaneously or by adding carcinogenic hy- 
drocarbon to the animals’ food (10). Strong 
possesses a strain of mice which shows a high 
incidence of so-called spontaneous cancer of the 
stomach which, on experimental breeding, has 
proved to be determined by hereditary factors 
(16). 


The incentive to investigate whether hereditary 
factors are of significance in the development of 
cancer of the stomach in man originates partly 
from Strong’s observations concerning a he- 
reditary conditioned cancer of the stomach in 
mice and partly from the knowledge that human 
cancer of the stomach is so common and has such 
a poor prognosis that considerable endeavours 
are justified even although the result of such an 
investigation be perhaps slight or negative. 


In the present investigation, the so-called pro- 
band method was employed. This method is ex- 
tremely time-consuming and requires compre- 
hensive correspondance and patience both in the 
relatives concerned and in the investigator. Pro- 
vided this patience is present, far reaching results 
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may be obtained, at any rate in Denmark where 
the information necessary for such an investi- 
gation is available to a great extent even from 
a remote time. The investigation could be carried 
out relatively easily thanks to the invaluable help 
for the performance of the task rendered by phy- 
sicians and hospitals, particularly all the hospi- 
tals in Copenhagen. 


PATIENT MATERIAL 

The investigation comprized the children, sib- 
lings, parents and, in several cases, also siblings 
of parents of a total of 302 probands with verified 
cancer of the stomach. 3,294 relatives, i.e. on an 
average 11 relatives per proband, are concerned. 

The information collected was confirmed as 
appears from Table 1. 


Table 1. 
Investigation of the Relatives of 302 Patients 
and 390 Controls. 


Control 
material 


Patient 
material 


1,668 (51 %) 


Alive, no cancer .…....... 1,762 (36 %) 


eN 366 (11 %) 346 (7 %) 
verified in hospital …….… 230 192 
verified by death cer- 
132 127 
Dead, no cancer .……….…..…. 1,260 (38 %) 2,674 (56 %) 
case-history controlled 36 78 
death certificate con- 
died under 10 years 
died from tuberculosis, 
suicide or accident... 116 165 
3,294 4,782 
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Table 2. 
Incidence of Cancer of the Stomach in Patient Material and Control Material. 


Control 
material 


Patient 
material 


No. families with 0 case of cancer of the stomach 


» » » 1 case » » » 

» » » 2 cases» » » » 
» » » 3 cases» » » » 
» » » 4 cases» » » » 


196 (65 %) 339 (87 %) 


> 76 (25 %) 44 (11 %) 
» 19 (6 %) 7 2%) 
» 9 (3 %) 0 

» 2 (1%) 0 


The diagnoses in the probands were verified 
in 79 per cent. by microscopic examination, in 
another 12 per cent. by exploratory laparotomy, 
in 8 per cent. by autopsy without microscopic 
examination and in 1 per cent. only by gastro- 
scopy and typical radiological findings. It was 
further ascertained that the 302 probands were 
representative of cancer of the stomach in re- 
spect of age, sex distribution and site of the tu- 
mour in the stomach. 


CONTROL MATERIAL 

This consists of 390 probands with 4,782 rela- 
tives, i.e. on an average 12 relatives per proband. 

The probands were symptom-free individuals. 
17 per cent. were old age pensioners in »The Old 
Folk’s Town« (»De Gamles By«), 38 per cent. 
were old age pensioners outside »The Old Folk’s 
Towne«, 19 per cent. were employees in the ma- 
chine factory »Titan« and the drug factory »No- 
voe, 14 per cent. friends and acquaintances and 
12 per cent. hospital employees. 

The control material was investigated in view 
of the occurrence of cancer, the same technique 
being employed as in the patient material. The 
information collected was confirmed as appears 
from Table 1. 

As the age distribution is of great significance 
when the incidence of cancer is evaluated, the 
control material must comprize individuals with 


the same age distribution as the relatives of the 
probands suffering from cancer of the stomach. 
Figure 1 shows that the age distribution of the 
relatives in the patient and control materials cor- 
respond to a great extent. 


RESULTS 

On analysis of the patient and control materials, 
many more cases of cancer of the stomach are 
encountered in the patient material than in the 
control material. 

Table 2 shows that in the patient material con- 
siderably more families are afflicted with cancer 
of the stomach and that in the patient material 
several families are encountered in which 3 or 4 
cases of cancer of the stomach occur. 

Table 3 shows preponderance of the incidence 
of cancer of the stomach in each separate group 
of relatives in the patient material where the 
incidence is approximately 4 times that in the 
control material. 

Table 4 shows that the incidence of all forms 
of cancer other than in the stomach is more or 
less the same in the two materials. 

In Table 5, the number of cases of cancer, in 
the stomach or elsewhere, among the relatives 
has been tabulated. It appears, that cancer of the 
stomach comprizes over 40 per cent. of all cancer 
in the relatives in the patient material while in 
the control material cancer of the stomach com- 


Table 3. 
Cancer of the Stomach in Patient Material and Control Material. 


Patient material. 


Control material. 


Cancer of n Cancer of 

No. of an the stomach. No. of ee the stomach. 

relatives stomach relatives stomach 
NE asen 284 36 12% 390 8 2 
731 33 415 931 8 1 
Fathers’ brothers .………. 179 8 415 301 6 2 
Mothers’ brothers .…….. 122 5 4 329 10 3 
1,662 84 5.0 2,425 34 14 
284 25 9 390 8 2 
684 22 3 897 4 
Fathers’ sisters ....... 169 9 5 263 7 3 
Mothers’ sisters .…….... 147 8 515 349 5 1% 
testes 342 1 458 0 
Total females .…....... 1,626 65 4.0 2,357 24 1.0 
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Figure 1. 

Age Distribution of All Male and Female Relatives 
in the Patient Material (—_———-) Compared with 
the Age Distribution of All Male and Female 
Relatives in the Control Material (- ----- ). 


Per cent 


Úpper part 
(267 cases) 
lower part 
(334 cases) 


Figure 2. 
Age Distribution of Patients With Cancer in the Body 
or the Fundus of the Stomach Compared With the Age 
Distribution of Patients With Cancers in the Pyloric 
Antrum or Pyloric Canal. 


Table 4. 
Incidence of Extra-Gastric Cancer in Patient Material 
and Control Material. 


Patient material Control material 


No. Cancer No. Cancer 
patients incidence patients incidence 
(°/) (®/o) 
EEE 34 12 39 10 
Brothers 38 5 52 514 
Fathers’ brothers. 20 11 15 5 
Mothers’ brothers. 5 4 19 6 
4 
Total males...... 101 6.1 128 5.2 
37 13 38 10 
nnen 49 7 61 7 
Fathers’ sisters …… 18 10 24 9 
Mothers’ sisters …… 11 7 33 9 
Daughters 1 
Total females .……. 116 7.1 160 6.8 
Table 5. 


Cancer of the Stomach and in Other Sites 
in Patient Material and Control Material. 


Patient material Control material 


No. % of all No. % of all 

patients cancers patients canccers 
Stomach ………. 149 41 58 17 
Other sites … 217 59 288 83 
366 100 346 100 


prizes only 17 per cent. of all the cases of cancer 
registered. 

The average age for probands with cancer of 
the stomach, situated in the body or the fundus 
of the stomach is significantly lower both for 
males (58.2 vears) and females (59.0 vears) than 
for probands in whom the tumour was situated 
in the pyloric antrum or pyloric canal where the 
average ages are 60.7 and 64.8 vears respectively. 

In agreement with this, Figure 2 shows that 
the curve for age distribution for patients with 
cancer of the body of the stomach or the fundus 
is displaced to the left and that the curves inter- 
sect at a point corresponding to the age of 65 
vears. It thus appears as if cancer of the fundus 
develops earlier than do tumours adjacent to the 
pylorus. This is perhaps due to different patho- 
genesis in the two groups. 

Affliction with cancer of the stomach among 
the relatives is slightly greater in those cases in 
which the tumogur in the proband is situated 
in the upper part of the stomach, but the differen- 
ce is, however, not significant. 

Table 6 shows the risk of developing cancer of 
the stomach in the nearest relatives of patients 
with cancer of the stomach as compared with the 
risk of developing cancer of the stomach in the 
nearest relatives of the control material, calcu- 
lated by M. Nyholm (7). (By »cancer riske is 
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Table 6. 


Risk of Developing Cancer of the Stomach 
in Relatives of Patients and Controls. 


Patient material Control material 


34 % 6 % 
35 % 6 % 
Fathers’ brothers 16 % 6 % 
Mothers’ brothers 14 % 10 % 
Total males .……. 29 % 7 % 
23 % 6 % 

Fathers’ sisters …… 18 % 8 % 
Mothers’ sisters … 18 % 4 % 
Total females .……… 21 % 5 % 


understood the risk that the relatives concerned 
should develop cancer were they to survive until 
the age of 90 years). As might be anticipated from 
the preceding, it appears that while the risk of 
developing cancer of the stomach is only 5—7 
per cent. in the control material, it is approxi- 
mately 4 times as large for the nearest relatives 
of patients with cancer of the stomach, i. g. for 
brothers of patients with cancer of the stomach 
the risk of developing cancer of the stomach is 
35 per cent. while for sisters the risk is 22 per 
cent. 

Space does not permit us to explain here why 
it is inadvisable to draw any conclusions from 
these risk percentages concerning the heredity 
of the supposed cancer gene. 


DISCUSSION 


Evaluation of the data thus registered is diffi- 
cult. 

A pronounced familial incidence of cancer of 
the stomach similarly to the observations made 
concerning cancer of the breast (8), cancer of 
the body of the uterus (2) and leucaemia (19) 
might indicate that cancer of the stomach depends 
upon a hereditary predisposition but even if 
cancer of the stomach be dependent on a con- 
genital predisposition, cancer is not encountered 
at birth and exogenic conditions must at least 
play a great part for the manifestation of cancer 
of the stomach. 

Particularly in experimental cancer research 
it has been suggested that external conditons may 
accelerate the development of cancer and that 
so-called carcinogenic substances act by acceler- 
ating the development of that tumour which the 
animals might develop spontaneously. 

It is probable that the slightly higher incidence 
of cancer of the stomach in males depends upon 
the fact that males are more exposed to factors 
accelerating cancer of the stomach and when the 
incidence of cancer of the stomach increases 
greatly with advancing age, the explanation may 
be that time implies greater risk of encountering 


or of still being subjected to these accelerating 
factors, should they exist. We are, however, un- 
able to demonstrate such external carcinogenic 
factors. Achylia (4) is considered to be signi- 
ficant for the development of cancer of the 
stomach but only about 60 per cent. of the patients 
with cancer of the stomach have achylia (17) and 
achylia is on the whole frequent in individuals in 
those age groups in which the incidence of cancer 
of the stomach is particularly great. 

It is, however, also presumed that achylia plays 
a part in the formation of polypi in the stomach 
(4) and polypi of the stomach must be regarded 
as a precancerous change. 

The study by MeNeer of 500 particularly 
young patients suffering from cancer of the 
stomach (12) has emphazised the patho-genetic 
significance of achylia. 

There is considerable evidence that cancers in 
the upper alimentary tract, particularly cancer 
of the tongue and cancer of the oesophagus, are 
dependent to a great extent on or are activated 
by external factors, as the incidence of cancer 
localized to the mouth and oesophagus is parti- 
cularly high in occupations in which the con- 
sumption of alcohol is, on the whole, high. Such 
exogenic conditions are probably also the cause 
of the fact that the incidence of cancer of the 
upper alimentary tract is significantly higher in 
males than in females (6); for cancer of the 
oesophagus, the incidence is approximately 5 
times and for cancer of the tongue approximately 
6 times greater than in females. If the develop- 
ment of cancer of the stomach were significantly 
dependent on occupation or alcoholism, the in- 
cidence of cancer of the stomach would cor- 
respondingly be expected to be far higher in 
males than in females, but as far as is known 
the incidence of cancer of the stomach is not 
particularly high in certain occupations and the 
incidence of cancer of the stomach is only slightly 
higher in males than in females. 

It must be regarded as proved that pernicious 
anaemia predisposes to cancer of the stomach 
particularly (9, 18) as in patients suffering from 
pernicious anaemia, the risk of developing cancer 
of the stomach is 3 times as great as in the average 
population (14). Pernicious anaemia per se, how- 
ever, hardly predisposes to cancer of the stomach; 
more probably atrophic gastritis plays a part in 
the development of both pernicious anaemia and 
polypi and cancer of the stomach. The probable 
explanation of the fact that pernicious anaemia 
and cancer of the stomach have a familial in- 
cidence is, therefore, that achylia may be here- 
ditarily conditioned and predispose to both dis- 
eases. 

In confirmation of this, it has been demon- 
strated that among relatives of patients with per- 
nicious anaemia, who always have achylia, not 
only an increased incidence of pernicious anae- 
mia is found but that cancer of the stomach 
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occurs approximately 3 times as frequently 
among relatives of patients with pernicious anae- 
mia as in an adequate control material (13). 

We have therefore also investigated the in- 
cidence of pernicious anaemia among patients 
suffering from cancer of the stomach and among 
their relatives and found that per 10,000 indivi- 
duals, 39 in the patient material and 21 in the 
control material suffered from pernicious anaec- 
mia, i.e. approximately twice as many relatives 
with pernicious anaemia in the patient material. 
The difference is, however, not significant. 

According to the preceding account, it is scar- 
cely probable that exogenic factors solely can be 
the causes of the greatly increased incidence of 
cancer of the stomach in relatives of patients 
with cancer of the stomach. The familial accumu- 
lation of cancer of the stomach must be presumed 
primarily to depend on a hereditary predisposi- 
tion but various external factors may accelerate, 
while others possibly delay, the development of 
that cancer of the stomach to which the indivi- 
dual has inherited a predisposition. We do not 
know if the factor inherited is the tendency to 
develop atrophy of the gastric mucous membrane 
with secondary achylia or if it is the tendency to 
development of proliferation of the mucous mem- 
brane which may become malignant on account 
of exogenic factors. It appears, however, most 
probable that this defect, which seems to be here- 
ditary, is localized to the gastric mucosa proper 
and that cancer of the stomach is an endogenic 
cancer in contrast to the so-called exogenic can- 
cers, e. g. localized to the mouth, cervix of the 
uterus or skin in the development of which exter- 
nal conditions are thought to play the overwhelm- 
ing part. 


SUMMARY 

The frequency of cancer of the stomach is, on 
an average, 4 times greater among the relatives of 
patients with gastric cancer than among controls 
while the incidence of cancer of other sites 
among the relatives of patients with gastric can- 
cer is not significantly increased. 

In the patient group, 41 % of all forms of can- 
cer were cancers of the stomach, while in the 
control material the corresponding figures was 
17 % only. 

Cancer localized to the oral part of the stomach 
manifests itself on an average somewhat earlier 
than cancer localized to the antrum or the py- 
lorie canal. 


Hereditary disposition to cancer of the stomach 
seems to be present and exogenic factors are 
supposed to be able to accelerate the development 
of cancer of the stomach. 

While among the male and female relatives of 
patients with cancer of the stomach, the risk of 
developing this diseases was found to be 29 % 
and 21 % respectively, the corresponding figures 
for the control material were calculated to 7 % 
and 5 % only. 
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BRONCHIAL CARCINOMA — A PANDEMIC 


IL. 
INCIDENCE AND TOBACCO CONSUMPTION IN VARIOUS COUNTRIES 
By ARNE NIELSEN and JOHANNES CLEMMENSEN 


The increase in incidence of bronchial carci- 
noma observed in various countries has, so far, 
largely been limited to the male sex (16), even 
if there are recent reports of a beginning increase 
among women, particularly in U. S. A. Among 
men the increase has particularly affected the 
vounger part of the middle-aged groups, but is 
gradually extending to older age groups as the 
birth groups — or cohorts — affected are coming 
of age (16). Since the increase is more advanced 
in urban than in rural areas and more among 
the poor than among the wealthy (2), there will 
be a natural tendency to limit comparisons bet- 
ween countries to data on men living in towns, 
preferably under identical social conditions. 

During the last vears a number of authors 
previously reviewed (Doll & Hill, Wynder 
& Graham, Levin et al, Sadowsky, Gil- 
liam & Cornfield etc.) have reported on 
inquiries among patients suffering from bronchial 
carcinoma and among control persons and have 
established that smokers of tobacco, particularly 
cigarettes, are more subject to the risk of bron- 
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Fig. 1. 
Crude Mortality from Lung Cancer in Males for 
various Countries about 1950 plotted against annual 
total consumption in kg. of tobacco per inhabitant 
about 1930. 
N signifies Norway, S Sweden, CAN Canada, DK Den- 
mark, CH Switzerland, NL The Netherlands, SF Fin- 
land, GB England-Wales. 


From the Danish Cancer Registry under the National 
Anti-Cancer League. 


Part of a paper read at The International Congress of 
Geographical Pathology, Washington, D. C., Sept. 10, 
1954. 


chial carcinoma than non-smokers. It would now 
seem desirable also to examine the interrelation 
of tobacco consumption and the risk of bronchial 
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Fig. 2. 
Crude Mortality from Lung Cancer in Males for 
various Countries about 1950 plotted against annual 
total consumption of cigarettes per inhabitant about 
1930. 
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Mortality from Lung Cancer as in figg. 1 and 2 plotted 
against contemporary consumpttion of cigarettes about 
1950. 
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Norway, 1927—49. Crude Mortality Rates for Cancer in the Respiratory 
System. (14, 18). 
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Fig. 5. 

Norway, 1952. Morbidity Rates at various Ages for 

Cancer in Lung and Bronchus (162, 163). By courtesy 

Dr. Einar Pedersen, Cancer Registry of Norway. 
(Denmark (4)). 


Fig. 6. 
Sweden, 1951. Mortality Rates at various Ages for 
Cancer in Lung, Pleura, Trachea and Bronchus. 
From N. Ringertz. 
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Canada, 1928-—51. Crude Mortality Rates for Cancer in the Respiratory 
System. (14, 18). 
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The International Society for Geographical 
Pathology for its congress in Washington, D. C., 
in September 1954 made inquiry among its mem- 
bers in various countries with a view to the 
incidence of bronchial carcinoma. It is true that 
the material collected would in most cases apply 
to mortality from this disease, but due to the 
shortcomings of therapy these figures will on 
the whole be adequate as incidence figures. For 
our report on this inquiry the present authors 
collected supplementary information in order to 
examine the interrelation between national figures 
for tobacco consumption and incidence of bron- 
chial carcinoma in a number of countries to be 
briefly reported in the following. 

It is in the matter of things that figures like 
these will only be approximately correct. Quite 
apart from the influence of smuggling and other 
sources of error it will never be possible to esti- 
mate accurately the relative tobacco consumption 
for the two sexes in the various countries about 
two decades ago, and for this reason we have 
in the following given the total consumption 
while figures for mortality of cancer of the lung 
are given for the male sex under the assumption 
that for the periods in question the values of both 
categories will in the main be determined by the 
values for males. 


In previous studies reviewed in this jour f 
(p. 44 ff. 1954) we have found it justified 4 | 
postulate an average minimum period of exposur f 
to the factors causative of bronchial carcinoma cf 


at least twenty years as far as Copenhagen 


concerned (5, 4). We have, therefore, in figures 
1 and 2 — previously published in Ugeskrift for f 


Leger, 116: 1294—95, 1954 — plotted the nation 
consumption of tobacco for a number of countries 
about 1930 against the mortality of cancer of the 
lung among men in the same countries twenty 
vears later, which method to the best of our 
knowledge has not previously been applied on 
this subject. 

Fig 1 shows that although some correlation 
seems to exist between the total consumption of 
tobacco per individual in the countries concerned 
about 1930 and the crude mortality figures for 
cancer of the lung in 1950, it is less striking than 
might be expected. Hovewer, when as in figure 
2 the annual consumption of cigarettes abat 
1930 is plotted against crude mortality figures 
for cancer of the lung about twenty vears later 
it is clear that countries with a high consumption 
of cigarettes are almost certain to show a corre- 
spondingly high mortality from cancer of the 
lung among males two decades later. 

It may be asked what would have been the 
result had the consumption to-day of cigarettes in 
the various countries been plotted against the 


PER 100000 T T contemporary mortality figures for cancer of the 
80 lung. This possibility is illustrated in fig. 3. 
CANADA. 1949 DAN. MEN It appears that in this case a line through the 
or & DANMARK. 1946-50 ä average values will not pass through O. Hovewer, 
| / it will not be possible to make a detailed com- 
ij | parison between fig. 3 and fig. 2, because the 
| proportion of women smoking cigarettes will 
20 have changed to an unknown extent, probably 
el Er differing between the countries. 


Fig. 8. 
Canada, 1949. Mortality Rates at various Ages for 
Cancer of Lung (162, 163). From Canad. Bur. Stat. 


Since figures 1—3 have been based on crude 
mortality rates the authors felt the desirability 
of a more detailed documentation of the diffe- 
rences in mortality from cancer of the lung in 
the countries studied, with the exception of 


T T 


PER 400.000 


SCHWEIZ. 1921-52 
DANMARK 


T T T B, T T T T 


MEN 


o 


19 


Fig. 9. 
Switzerland, 1921—52. Crude Mortality for Cancer of Lung and Bronchus. 
(1, 15). From O0. Gsell. 
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Norway for which incidence figures are available. 


We bave, therefore, added the following diagrams 
worked out on the basis of information provided 
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Fif. 10. 
Switzerland, 1949—52. Mortality Rates at various Ages 
for Cancer of Lung and Bronchus. From O. Gsell. 


by workers in various countries for the congress 
of Geographical Pathology. The figures for each 
country have been compared with corresponding 
Danish figures as a common denominator. 

For Switzerland and The Netherlands it has 
further been possible to work out the mortality 
from cancer of the lung for groups born in the 
same year, i. e. cohorts, and the results are shown 
in the figures 17, 18 and 19 given below. Corre- 
sponding diagrams for England and Denmark 
have previously been published in this journal 
(pp. 41 and 44) and it seems that there is consi- 
derable similarity in the results of this analysis 
of which the principle was originally laid down 
by R. Korteweg. 
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Fig. 11. 
The Netheriands, 1924—50. Crude Mortality Rates for Cancer of the Lung. (8). 
Table 1. 
Countries in Order of Magnitude of Crude Mortality of the Lung in Males. 
pe. Annual Consumption per Inhabitant 
Total Ciga- Total Ciga- 
Year Males Females Year Tobacco reites Year Tobacco rettes 
1952 9.2 44 1930 0.7 257 1951 1.2 641 
1951 11.1 4.3 1930 13 320 1951 14 624 
1949 17.0 4.8 1930 1.6 491 1950 2.5 1339 
1951 18.4 4.3 1930 2.1 373 1951 2.2 809 
1926 1.6 302 
1952 26.4 3.7 1.7 489 1952 2.5 1545 
1952 28.3 3.3 1931 2.8 444 1952 2.3 913 
ME as essent deet 1950 35.3 6.1 1930 1.2 1106 1950 14 1146 
England-Wales .…….…........ 1951 53.0 9.1 1930 1.7 1200 1951 2.0 1600 
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England-Wales, 1951. Mortality Rates at various Ages 
for Cancer of Lung and Bronchus (162, 163). From 


P. Stocks. (11). 
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Switzerland. Mortality from Cancer of Lung and Bron- 
chus for Cohorts born about Year indicated. 
From O0. Gsell. (1). 
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Fig. 19. 
The Netherlands. Mortality from Cancer of the Lung 
and Bronchus for Cohorts born about Year indicated. 
From R. Korteweg. 
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Canada. Mortality from Cancer of Lung for Cohorts 
at various Ages. (10). 
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ALBUMINURIA IN DIABETES AND ITS RELATION TO AGE 
AT ONSET OF DIABETES 


By KARL ANKER STEFFENSEN 


The most prominent question in recent research 
on late diabetic complications is the value of very 
accurate control and treatment in its present form 
in preventing or postponing complications. To 
solve the problem definitely, attention must be 
paid to other characteristics of the patients and 
their disease than those concerning treatment and 
control. Comparison of the frequency of compli- 
cations in series of patients treated in different 
ways or under different degrees of control may 
be difficult if differences in other respects cannot 
be exeluded. It would also be useful if new prin- 
ciples could be added to the present insufficient 
treatment, by investigation of other factors. 

The diabetice renal complications which form 
the theme of this study, may have a varying cli- 
nical and histological picture including a more 
or less pronounced nephrotie syndrome. One of 
the most consistent single signs of these complica- 
tions is albuminuria, usually intermittent at first 
and constant in the later stages. 

It is known that diabetice nephropathy may 
arise in patients of all ages and that the frequency 
increases with the duration of the diabetes. But 
only little has been published about the signifi- 
cance of the age at which the diabetes commen- 
ced. 

Bjerkelund found no difference in fre- 
quenecy of nephropathy whether the diabetes com- 
menced before or after 40 vears of age. However, 
rapid development of renal disease, i. e. after less 
than 5 vears of diabetes, was more frequently 
found in patients whose diabetes had been diag- 
nosed after the age of forty. 

Keiding, Marble and Root found a 
smaller number of complications in the best con- 
trolled groups in patients whose diabetes had 
started before the age of 30 and further made a 
remarkable observation concerning the nephro- 
pathies. These complications were found earlier 
and more frequently in patients whose diabetes 
had begun between the ages of 10 and 19 vears 
than in those from the groups of 0—9 and 20-—29 
vears and this difference was independent of the 
quality of the treatment. 


MATERIAL 


In the present study the records of all patients 
with diabetes admitted to the 3 medical depart- 
From Gentofte Amtssygehus, Medical Departments 
B, C and F. Senior physicians: E. Rosling, M. Siggaard 
Andersen and F. Wulff. 


ments of Gentofte Amtssygehus during the vears 
1945—52 were reviewed. Patients admitted more 
than once were classified mainly according to 
the last hospital record. The age at which the dis- 
ease had been diagnosed was established from the 
case histories, and the cases with “constant al- 
buminuria” sifted out. The term “constant al 
buminuria” is taken to mean: All tests for albu- 
men were positive, and at least 3 had been car- 
ried out. The total number of tests depended 
largely on the duration of the stay in hospital 
which in turn depended on the conditions for 
which the patients were admitted. Cases with one 
negative albumen test — but never more than one 
— were included only if the number of positive 
tests was at least five. 

The material obtained in this way comprises 
practically all patients with fully developed ne- 
phropathy while some of those in incipient stages 
are excluded. A small group of cases in which the 
diabetes and the renal disease are independent of 
each other is however included, but with our 
present knowledge, this group is very difficult to 
define. 


RESULTS 

The total material consists of 1187 patients. In 
1138 (96 per cent.) the time at which the diabetes 
was diagnosed was stated. 443 were men (38,9 
per cent.) and 695 were women (61,1 per cent). 
Constant albuminuria was found in 150 cases 
(13,2 per cent). The frequency of albuminuria 
was nearly equal in men and women, 13,8 and 
12,8 per cent. respectively. As shown in Table 1, 
this frequency increases with the duration of 
diabetes to 25 per cent. in patients whose diabetes 
had lasted 15 vears and more: 


Table 1. 
Duration of Percentage _ Constant albuminuria 
diabetes of all 

No Numbers Percentage 
0-2 382 33.6 2% 68 
TE 219 19.3 18 8.2 
8—14 .... 281 24.7 41 14.6 
15-24 .... 213 18.7 54 25.4 
25 and over 43 3.8 11 25.6 
1138 100.0 150 (13.2) 


The duration of diabetes when the renal lesion 
was found varied as shown in Fig. 1. The cases 
are collected in 3 years groups. The most remark- 
able feature is the presence of 2 peaks, one be- 
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tween 12 and 20 years duration and one in the 
group 0—2 years. This, apparently, indicates that 
at least 2 types of albuminuria are represented. 
However, it must be emphasized that the first 
column of the figure probably is artificial. It con- 
sists of 26 cases, 18 of which had constant al- 
buminuria at the time when the diabetes was 
diagnosed. All of them were older patients and 
probably many of them had albuminuria for some 
time before the diabetes was found. 


Mumbers 


6 12 15 18 27 JO I6 Years 


Fig. 1. 
Cases of albuminuria arranged in groups according to 
the length of interval between the diagnosing of diabe- 
tes and the demonstration of constant albuminuria. 
Hatched area: diabetes and albuminuria found 


Fig. 2 shows the correlation between the du- 
ration of diabetes and the age at the commence- 
ment of diabetes in the 150 cases. The points are 
grouped in a way indicating that the ”time for 
development” of nephropathy is shortest when 
diabetes commenced about the age of 10—15 
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Fig. 3. 
Relation between the duration of diabetes when con- 
stant albuminuria was found and the age at which 
the diabetes was diagnosed. Above: average values for 
10-gears groups, below: average values for 
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Relations in all cases between the duration of diabetes 
when constant albuminuria was found and the age at 
which diabetes was diagnosed. 
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years and increases gradually to maximum for 
patients whose diabetes starts at the age of 30— 
35, and then decreases during the following 
decades. 

In Fig. 3 the curves are drawn by means of 
average values for 5- and 10-vears groups from 
Fig. 2. The curves for men and women assume 
the same form, but the curve for men reaches its 
maximum before that for women. 

The incidence of albuminuria among patients 
whose diabetes was diagnosed at varying ages is 
shown in Table 2. As about one third of the total 
number of patients had had diabetes for less than 
3 years (and apart from some of the elderly 
patients no case of albuminuria was found in 
this group) it might influence the result in a 
misleading way if these cases were included. The 
comparison therefore is made in two ways, being 
based on 1) the whole material and 2) all cases 
with diabetes lasting at least 3 years. Both tables 
show minor variations for diabetes which com- 
menced at the ages 0—39. Maximal incidence is 
found in the age group 40—49, but the difference 
has no statistical significance. 


Table 2. 
Age at Total material 
onset of Albuminu- Albuminu- 
diabetes Numbers ria Numbers ria 
per. cent. per. cent. 
0-9 58 13.8 50 16.0 
10—19 109 9.2 82 12.2 
20—29 . 89 6.7 68 8.8 
30—39 . 109 11.0 76 15.8 
40—49 … 180 21.1 144 25.0 
50—59 … 293 14.7 209 17.7 
60—69 … 209 12.4 108 13.9 
70—89 91 1.1 19 0.0 
Total 1138 13.2 756 16.4 
» 97 22.7 
DISCUSSION 


The form of the curves in Fig. 3 indicates that 
the interval from the commencement of diabetes 
until full development of nephropathy depends, 
in some way, upon the age at which the diabetes 
commenced, increasing during the first decades 
to the age of 30—35. Later in life, the interval for 
development of nephropathy seems to be shorter 


the older the patient is at the commencement of 
diabetes. The course of this part of the curve 
approaches a line which indicates the manifesta- 
tion of renal disease as a function of the aging 
of the patient and independent of the age at 
which the diabetes was diagnosed. 

The cases in which diabetes and albuminuria 
was found simultaneously are indicated in Fig. 2 
by points on the abscissal axis. Probably some of 
them should be placed below the line, were the 
pre-existance of albuminuria before the diabetes 
known. The way in which these points fall sug- 
gests that they are within the limits of natural 
dispersion. As diabetes in old persons often is 
very mild and diagnosed by mere chance, it 
is often uneertain when the diabetes actually 
commenced. But, if it is accepted that the majo- 
rity of the cases of constant albuminuria in elder- 
ly diabetics have some causal relation to diabetes 
the best explanation must be that both disorders 
are result of the same causal factors and only 
accelerate one another to a minor degree. 

In the first 4 decades, it seems inevitable that 
the diabetes should be present for some years be- 
fore the development of constant albuminuria, 
and other factors than those dominating in old 
age seem to be present. According to the investi- 
gations of Keiding, Marble & Root and 
to the results of this study, those factors must 
be supposed to be most potent about the age of 
puberty and to decrease during the subsequent 
years. 

If different causal factors are active in various 
periods of life, we must also expect different 
clinical pictures. The patients in this material 
representing 3 medical departments and a period 
of 8 years were not examined in such a uniform 
manner that a thorough analysis of the character 
of the renal disease can be made. However, some 
details of 3 groups of patients are shown in 
Table 3. Each group consists of 12 patients and 
includes all cases in which the diabetes was 
diagnosed in certain age intervals. 

The gravity of the renal disease is illustrated 
by the last columns of the table. Impaired renal 
function was found in all groups, particularly the 
intermediate group in which the highest blood 
pressure values were also found. Severe protein- 
uria and high blood pressure was less pronounced 
among the patients whose diabetes had started in 
vouth than in the other groups. The frequency 
of pyuria seems to increase with age. 


Table 3. 

Albuminuria Blood pressure (Average for 12 

patients) 

514 70 0.3— 4.5 1 0.3—6.3 2.0 4 155 100 129 79 4 

30—39 38 0.5—12.0 5 0.584 3.7 6 207 115 161 81 6 

50—52 18 0.2—10.5 5 0.1—8.4 3.1 8 179 104 152 78 3 
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Summary. 

The records of 1187 diabetic patients admitted 
to 3 medical departments during an 8 year period 
were reviewed. The incidence of constant al- 
buminuria was found to be 13,2 per cent, nearly 
equal in men and women. Renal complications 
were most frequently found in patients whose 
diabetes started between 40 and 50 vears of age 
but the variations were too small to permit de- 
finite conclusions. The duration of diabetes until 
the finding of constant albuminuria varied in a 


remarkable way with the age at which diabetes 
commenced, being shortest for the period of 
puberty and in old age and longest for diabetes 
started in the age of 30—35. It is suggested that 
different causal factors are present at different 
ages. 


References: 
1) Bjerkelund, C. J.: Acta med. Seand. 1951, 139: 133. 
2) Keiding, N. R., H. F. Root & A. Marble: J. A.M. A. 
1952, 150: 964. 


SALT-LOSING NEPHRITIS 


By STEFFEN GJORUP 


Under the name of salt-losing nephritis T horn, 
Clinton & Koepf (11) in 1944 described the 
clinical picture of a chronic renal disease with an 
extraordinary great urinary loss of sodium. 

Although acute glomerulonephritis and nephro- 
sis are generally accompanied by retention of 
sodium, a loss of this ion is not infrequently 
seen in patients with chronic glomerulonephritis 
and pyelonephritis. Usually this loss is only mode- 
rate and does not require special precautions 
other than a diet rich in sodium chloride. 

On the contrary the output of sodium in the 
urine in patients with salt-losing nephritis is so 
large, that the sodium depletion dominates the 
clinical picture. Several of the cases reported in 
the literature have been diagnosed and treated as 
patients with acute adrenal insufficiency until 
the true nature of their disease was revealed. 

In their original paper (11) Thorn and his 
associates present the history of two young men 
without any previously known renal disease. They 
were admitted in shock-like conditions with hypo- 
tension and haemoconcentration. The low values 
for serum sodium and a negative routine urinaly- 
sis lead to the diagnosis of acute adrenal insuffi- 
ciency. The patients responded well to adequate 
treatment with intravenous sodium chloride and 
desoxvcorticosterone. After restoration of plasma 
volume and blood pressure, however, azotaemia 
persisted. Further balance studies failed to show 
any effect of adrenal hormones on the sodium 
balance. The authors therefore concluded that 
the disease must have been of renal origin, and 
the chief symptoms due to failure of the tubules 
to conserve sodium in a normal way. 

This report was followed by a paper by Borst 
(1), who in 1949 published a detailed investiga- 
tion of a patient with polycystic kidneys. The 
patient suddenly developed a severe subacute 
renal insufficiency requiring a daily administra- 


From Medical Department A, Rigshospitalet, Copen- 
hagen. Chief: Professor K. Bróchner-Mortensen. 


tion of more than 100 gms. of sodium chloride. 
Joiner & Thorne (5) reported 3 cases of 
salt-losing nephritis with symptoms closely re- 
sembling those of T hor n’s patients. They added 
a new symptom, since 2 of their 3 patients 
showed pathological pigmentation, in one case 
involving the classical Addisonian areas on the 
buccal mucosa and the pressure points. This find- 
ing leads to further difficulties in making the 
important differential diagnosis from Addison'’s 
disease. Similar cases have been presented by 
other authors (2, 3, 7, 8, 9), and at present 13 
cases have been reported in the literature. M u r- 
phey (6) emphasizes the importance of early 
recognition of the sodium loss in patients with 
chronic renal insufficiency and impending ur- 
aemia since proper treatment with sodium chlo- 
ride may lead to gratifving therapeutic results. 
He stresses that the disease need not start with 
the alarming Addisonian picture outlined above 
as this seems to be the »crisis« in the disease. 
He suggests the that name be changed to »salt- 
losing syndromee. 


The pathological changes in the kidneys were 
discussed by Enticknap (4) in 1952. He 
summarizes the pathological and histological de- 
tails of the cases published already and adds 
personal observations and studies of 3 cases. 
He concludes that chronic pyelonephritis was 
certainly present in 4 cases, probably in 2 and 
might have been present in all 8 cases. Histologi- 
cally he never found any signs of acute glomerulo- 
nephritis but always extensive tubular changes 
similar to those found in chronic pyelonephritis. 
He suggest the name »chronic interstitial nephri- 
tis« since the presence of chronic inflammatory 
exudate and interstitial fibrosis are main features 
in combination with the tubular degeneration. 
He is unable to demonstrate any specific genesis 
of the lesions as they seem to originate from 
congenital anomalies (cystic kidneys) and also 
from pyelonephritis and renal tuberculosis. 
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Case report: Our patient is a 36 year-old clerk. 
At the age of 9 years he developed knock-knees 
and underwent orthopaedic surgery on both 
femurs at the age of 11. One vear later, the defect 
reappeared. For this reason and because of re- 
tardation of growth, at the age of 14 vears, he 
was admitted to the childrens’ department of the 
Copenhagen University Hospital (J. No. 365/1932). 
Here a diagnosis of renal rickets was made (10). 
Physical and laboratory examinations did not 
reveal any bone disease with the exception of 
the deformity of the knees. The values of serum 
calcium and phosphorus were normal. The uri- 
nary output of calcium was low and that of phos- 
phorus was normal. The urinalysis disclosed a low 
specific gravity (1005-—1008), a rather large 
diuresis (2—3 litres), maximum concentration 
power up to 1009, daily minimal quantities of 
albumin (max. M % Esbach), occasionally some 
white cells, less frequently red cells and never 
casts. The blood pressure was normal 115/55. 
The blood urea varied between 53—68 and 17 mg 
per 100 ml. X-ray examination showed small 
calcifications around the renal pelves and calyces 
on both sides. During the stay in the department 
the clinical condition improved, and as he appea- 
red to grow normally, he was discharged. 

During the next 20 years the patient felt abso- 
lutely well. In Nov. 1952 he suddenly developed 
anorexia, general malaise and severe cramps in 
both legs. The symptoms were progressive and 
8 days after the onset of the illness he was ad- 
mitted to Medical Department A of Copenhagen 
University Hospital for the first time. On admis- 
sion he was dehydrated, uraemic and acidotic. 
Examinations of the blood disclosed the following 
values: blood urea 352 mg per cent. bicarbonate 
9 mmol, chloride in serum 78 mmol and calcium 
in serum 10 mg per cent. Considerable improve- 
ment occurred following treatment with sodium 
bicarbonate and -chloride solutions in the course 
of 10 days. On discharge, the blood urea had fal- 
len to 61 mg per cent. and the values of serum 
bicarbonate and chloride were normal. X-ray 
examination revealed normal density of the bones 
and numerous small calcifications in both kid- 
neys. 

During the 14 months following discharge he 
appeared to be wel: until, in Feb. 1954, he caught 
a severe cold. Following this he complained of 
weakness, headache and painful legs but not of 
nausea nor vomiting. He consulted the out-patient 
clinic of the hospital and blood examinations 
there showed uraemia, acidosis and chloropenia. 
Analysis of the urine showed albuminuria, but no 
cells or casts were seen on microscopy. 3 days 
later after a heavy nose bleeding the symptoms 
became aggravated, and he was again admitted 
to the Department A. On admission, he was de- 
hydrated and the skin was covered with »urca- 
froste. The laboratory findings were as follows: 
Blood urea 391 mg per cent, bicarbonate in serum 


16 mmol, chloride in serum 77 mmol, sodium in 
serum 114 meq per litre and potassium in serum 
4:25 meq per litre. X-ray of the chest showed a 
blurred shadow in the lower part of the left lung, 
Since the rectal temperature was rather high 
these changes were considered to be due to pneu- 
monia. Administration af antibioties was started 
together with intravenous treatment of the renal 
insufficiency with electrolytes and water. Dur- 
ing this regime he improved gradually despite 
copious diuresis (3—6 litres per 24 hours, specific 
gravity 1004—1007). No cells nor casts were found 
in the urine, but a trace of albumin occurred 
regularly (max. 0.7 % Esbach). The blood pres- 
sure was normal. Values of serum calcium 10—9 
mg per cent. and of serum phosphorus 4,3-—5,2 
mg per cent. In spite of the extensive replacement 
therapy with sodium chloride the sodium and 
chloride in the blood remained low. The 24-hours 
excretion of sodium in the urine was therefore 
measured and found to be extremely high, averag- 
ing 470 meq Na+ which is equivalent to about 
30 gms of NaCl. Accordingly we continued to give 
the patient a salt-rich diet (about 10—15 gms. 
daily) + an extra supply of 15—20 gms. of sodium 
chloride per day. Following this regime the 
patient became more alert and felt stronger. The 
daily laboratory findings are shown in figure 1. 

The diagnosis in this case was not difficult. The 
previous renal history, the excessive output of 
sodium in the urine and the electrolyte pattern 
during the treatment made the diagnosis of salt- 
losing nephritis most probable. 

The treatment consisted of replacement of the 
urinary loss of sodium and water. The first days 
the sodium containing solutions were given paren- 
terally. During this treatment the patient suddenly 
became unconscious. Examinations showed a very 
low serum potassium value. Probably he had 
developed a hypopotassaemia (sodium-potassium 
exchange in the cells?) during the extensive so- 
dium replacement. Treatment with potassium 
promptly improved the condition. The patient 
very soon tolerated a salt-rich diet, and the extra 
supply of 15—20 gms. of NaCl and 5 gms. of sodi- 
um bicarbonate was administered as enteric coat- 
ed tablets. With this prescription he was dis- 
charged from the hospital. 


DISCUSSION 


The previously recorded cases together with 
the observations in this case of renal insuffi- 
ciency with extremely negative sodium balance 
support the conception of a special tvpe of 
chronic renal disease called salt-losing nephritis. 

The etiology and the pathological findings pos- 
sibly suggest that salt-losing nephritis is only a 
symptom of chronic renal disease, occuring in 
those cases with the most extensive tubular da- 
mage. The striking clinical picture and the gratify- 
ing therapeutic results, however, seems to justify 
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the description of this condition as a well defined 
clinical syndrome. 

Clinically, salt-losing nephritis is a progressive 
nephropathia. The symptoms arising from the 
deprivation of essential substances as sodium 
chloride from the body are main features and the 
failure to excrete nitrogenous and other waste 
products recedes. Some of the recorded cases 
imply that the disease has been present in a 
latent form for some time until it appears in 
connection with intercurrent diseases (frequently 
infectious). The latent renal defect then manifests 
itself through the inability to retain sodium. Prior 
to the acute onset, the patient have very often 
complained of general malaise, apathy, muscular 
weakness and cramps, anorexia, headache and 
nausea. These symptoms are well known from 
the mild salt-depletion which may be induced by 
salt restriction prescribed together with the ad- 
ministration of mercurial diuretics. 

It seems very characteristic that adequate treat- 
ment with rapid restoration of sodium balance 
strikingly improves the clinical condition. Ob- 
viously, the underlying renal disease determines 
the inevitable prognosis of death in uraemia, but 
the early recognition of the salt-depletion and its 
proper treatment may postpone the impending 
uraemia. 

The published cases of salt-losing nephritis are 
few and investigations on the nature of the con- 
dition are scanty. It is, therefore, not possible 
with certainty to establish whether all of the 
recorded clinical and pathological findings are 
specific to the disease, concurrent symptoms of 
the same basic condition, or, perhaps, entirely 
unconnected. 

Sawyer& Solez (9) suggest that the patho- 
logical pigmentation, which may resemble the Ad- 
disonian type, is due to dysfunction of the adrenal 
glands provoked by the abnormal electrolyte pat- 
tern. They support this by the hypertrophic 
adrenals found at the autopsy of their patient. 
Following this observation Joiner & Thorne 
(5) demonstrated the presence of adrenal hyper- 
trophy in 2 of their 3 cases. Reviewing the litera- 
ture concerning the 9 cases which have come to 
autopsy to date, adrenal hypertrophy was found 
in 5 cases (5, 6, 9, 11}. This supports the theory 
of concomitant adrenal dysfunction. 

Some authors describe changes in the calcium 
metabolism. Calcifications of the renal paren- 
chyma are found in 4 out of 10 cases (5, 9, 11 & 
own case} and parathyroid hypertrophia in 3 
cases (5, 11). It is difficult to exclude that these 
parenchymal calcifications are contributory to 
the extensive tubular damages. 


In 1954 Cheyne & Whitehead (2) stress 
the fact that 3 of the cases put on record at that 
time were seen in patients, who had consumed 
large quantities of alkalis for several vears for 
relief of pain from gastric or duodenal ulcers. 
This incidence is high and must be considered 
as a possible cause of the tubular defect. The 
constantly basic urine may have altered the ionic 
exchange between hydrogen and sodium ions in 
the tubular cells. 


CONCLUSION 


It seems imposible at present to make a clear- 
cut description of salt-losing nephritis. The etio- 
logical factors are indefinite and the exact me- 
chanism of the impaired tubular reabsorption of 
sodium is obscure. The clinical picture is rather 
well defined, and the adequate treatment usually 
is followed by rapid clinical improvement. 

The recognition of this abnormality and further 
investigations of the electrolyte pattern and the 
sodium exeretion in patients with chronic renal 
diseases are needed before the true nature of the 
disease is identified. 


SUMMARY 


One new case of salt-losing nephritis is added 
to the 13 cases already published. This patient 
had a previous history of renal disease and calci- 
fications in both kidneys. His daily output of 
sodium in the urine avaraged 470 meq per 24 
hours. He responded well to treatment with a 
high-sodium diet + 15 gms of NaCl in tablets 
daily. The literature of the 13 published cases is 
briefly reviewed. 
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LATENT SYPHILIS IGNORÉE AND SYPHILIS CONTROL DURING 
THE EPIDEMIC IN DENMARK 1942 — 1949 
WITH AN ANALYSIS OF AGE DISTRIBUTION 
By INGE BORUP SVENDSEN 


In a paper in this issue of Danish Medical Bul- 
letin Alice Re yn has given a brief description 
of the Syphilis Index at Statens Seruminstitut in 
Copenhagen and listed a number of studies which 
have been greatly faciliated by the Index in col- 
lecting the patient material. Many of these studies 
could not have been carried out, if the Index had 
not existed. 

This applies also to the study to be reported 
in abstract below. For more detailed information 
the reader is referred to I. Borup Svendsen 
1953 (1). 

Gradually as the great syphilis epidemic of the 
forties has subsided and fresh cases have again 
become rare — at least in Denmark — the pre- 
dominant cases are those diagnosed on the basis 
of a consistent, strongly positive seroreaction 
without clinical evidence of syphilis (latent 
syphilis ignorée). As a rule, the positive sero- 
reaction is detected in a routine blood specimen. 

A few years ago, P. K rag, Head of the Sero- 
diagnostic Department of Statens Seruminstitut, 
suggested to me a study of the frequency with 
which such latent cases were detected in routine 
blood specimens, as this frequency might give an 
idea of the prevalence of unrecognized, seroposi- 
tive syphilis. Of course it had to be realized that 
even consistent, positive reactions might be non- 
specific, that the prevalence of latent seropositive 
syphilis could not be expected to be quite the 
same in all social classes, and that the material 
available was chiefly derived from hospitals. 

The present study consists in a comparison of 
the prevalence of »latent syphilis ignorée« before 
and after the second world war. It might be 
imagined that the epidemic had entailed an in- 
crease in this rate, but this need not be so, if only 
the measures to meet the epidemic have been 
sufficiently effective. 

One means of combating the epidemic and its 
consequences was the great increase in the 
number of blood specimens sent in for sero- 
logical testing. 

This increase was due in part to the increased 
tumber of control blood specimens due to the 
humerous new cases of syphilis and in part to 
the increased practice of routinely sending in 
blood specimens. 

Despite this marked increase in the number of 
blood specimens, the absolute number of cases of 


From Statens Seruminstitut, Copenhagen. 
Chief: J. Orskov. 


latent syphilis ignorée detected in 1949 is only 
slightly higher than that found in 1939. This may 
be seen in Table I giving the values from the 
monthly lists from 1938—1949 inclusive (cf. 
Alice Reyn’s paper). 

For comparison, Table I gives the number of 
fresh, clinically manifest cases which as late as 
in 1949 was about twice that in 1938—39. 

In the monthly list, latent syphilis ignorée (not 
previously diagnosed cases) comprises 3 groups 
(cf. Table I) of which most interest attaches to 


Table I. 
Table 1. Previously unreported cases of syphilis 
registered 1938 to 1949. 


A. Males 
E pe 
1938 434 187 104 291 42 5 9% 143 
1939 519 222 94 316 63 9 131 203 
1040 477 177 126 303 52 2 120 174 
1941 469 218 87 305 38 13 113 164 
1942 686 276 181 457 78 5 146 229 
1943 _ 1611 989 338 1327 104 6 174 284 
1944 2363 1636 345 1981 165 5 212 382 
1945 2485 1631 426 2057 183 12 233 428 
1946 2355 1512 446 1958 177 13 207 397 
1947 1519 948 205 1153 109 12 245 366 
1948 1205 698 181 879 99 31 196 326 
1949 787 407 124 531 76 24 156 256 
B. Females 
1938 385 47 113 160 85 3 137 225 
1939 438 46 110 156 106 6 170 282 
1940 413 40 116 156 85 6 166 257 
1941 511 65 159 224 97 3 187 287 
1942 811 718 244 322 194 5 290 489 
1943 1579 316 689 1005 333 2 239 574 
1944 2412 550 1060 1610 474 13 315 802 
1945 2464 490 1162 1652 456 16 340 812 
1946 2191 468 1043 1511 381 10 289 680 
1947 1386 290 493 783 237 19 347 603 
1948 1052 178 355 533 200 22 297 519 
1949 669 140 215 355 86 23 205 314 
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Table II. 


Elimination of nonroutine blood tests from total blood tests by means of a sample distribution. 


Findings of random sample 


April 1, 1939 to April 1, 1940 May 1, 1949 to May 1, 1950 


Total in sample | 402 415 

Children under 15 years of age | 19 16 

Foreigners | 0 

Donors | 85 27 

Pregnant women | (no inf.) 74 

Spinal fluids | 13 4 

Previously recorded cases | 80 48 

Dept. of Dermatology, etc. 9 27 

Not to be classified — 1 
To be eliminated 206 202 lk, 
Routine tests (remainder ”R”)*) | 196 213 

Per cent routine 49 51 
Number of routine tests (male) | 79 90 

Per cent of routine tests (male) | 40,3 42,2 

Application to total blood tests. 
| 

Total blood tests |_160,849 |414,789 

Times per cent routine (sample) | 49 51 
Total routine blood tests | 78,400 213,000 

Times per cent male (sample) | 40,3 42,2 
Total routine male blood tests | 31,600, 90,000 
Total routine female blood tests | 46,800, 123,000 


*) «R” indicates those physicians and departments that are presumed to send in blood tests as a matter 
of routine, i.e, medical and surgical departments, general hospitals, special departments (except der- 


matological), etc. 


300.000 
200.000 + 
100 000 
20000 — 
1920 30 40 50 
Fig. 1. 


Number of blood tests sent to Statens Seruminstitut 
for serodiagnostic eramination for syphilis per annum 
(from April 1 to April 1) from 1920 to 1950. 


the latent cases without a history*), detected by 
accidental, routine serologic tests. 

For the period April 1, 1939 to April 1, 1940 the 
author took as random samples each 400th card 
accompanyving the blood specimens and among 


%*) Latent with history is taken to mean e.g. the 
information that the spouse is suffering from 
syphilis, that the patient has had gonorrhoea or 
sores on the genitals, etc. 


them selected those that were assumed to have 
been sent in routinely (int. al. by excluding speci- 
mens sent in by dermato-venereologists or derived 
from foreigners, previously registered patients 
(control tests, etc.)). In the same way, every 
1000th card for the period May 1, 1949 to May 1, 
1950 was picked out and the »routine« ones se- 
lected. 

This was followed by a perusal of the latent 
cases on the monthly lists without a history. 

The final result of the study is set out in Table 
IV. 

It is evident from Table IV that from 1939 to 
1949 there has been a statistically significant 
decrease in the number of cases of latent syphilis 
ignorée detected per 1000 blood specimens. 

Thus, despite the recent epidemic, there do not 
seem to be more undetected cases of latent syphi- 
lis ignorée than prior to the epidemic — at least 
judging by the routine blood specimens sent to 
Statens Seruminstitut. The measures instituted to 
combat the epidemic must, therefore, be con- 
sidered rather satisfactory in detecting the great- 
est possible number of infected persons as early 
as possible. 


AGE DISTRIBUTION IN LATENT SYPHILIS 
IGNORÉE 
It was mentioned in the paper abstracted above 
that the age distribution had been analysed in 
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Table HI. 


April 1, 1939 to April 1, 1940 May 1, 1949 til May 1, 1950 


Males Females Males_ Females 

Group 9 8 | 9 8 9 8 
Total 151 8 | 171 4 | 154 24 | 211 26 
Children under 15 years 3 | 2 
Foreigners 3 1 4 1 
Donors 18 7 22 S 1 5 3 
Pregnant women no information 43 3 
Departments of Dermatology and Venereology, etc. 5 8 1 | 25 1 | 14 3 
Remainder (i.e. uncorr. “R”) 122 | 139 115 | 147 
a. Transferred following revision to other groups of | | 

the monthly list 11 12 5 4 | 12 
b. Nonspecific 18 24 1 23 9 a1 9 
ce. Only one test without information regarding dis- 

ease, often accompanied by nonspecific reaction 11 14 9 14 3 6 5 
d. No clinical signs of syphilis and no history obtained 45 C93 | 61 ho 7586 1 20 4114 4 
e. Latent cases of syphilis with a negative history 37 | 26 65 88 
f. Cannot be classified according to the above- 

mentioned criteria | 92 1 
Remaining in Group “8” of the monthly list within | 

Maximum number of latent cases of syphilis ignorée 

(e + d + e + max. number of latent cases from 

Group 8) 93 —94| 101 103 | 86 — 92 [114411125 


Distribution of all cases of latent syphilis ignoree with a negative history recorded for the first time 
(Group 9 of the monthly list) during the periods April 1, 1939 to April 1, 1940 and May 1, 1949 to May 1, 
1950. In addition, to the right in each column, Group 8 of the monthly list (specimens with strong posi- 
tive reaction, but no history obtained) distributed in the same manner. 


Table IV. 
April 1, 1939 to April 1, 1940. 


Males Females Males + Females 
4 103 | 197 
Maximum number of latent cases thous. 
31,600 3.0 per thous. 16.500 2.2 per thous | 78.100 per thou 


May 1, 1949 to May 1, 1950. 


Males Females Males + Females 
Maximum number of latent cases 125 thous. 1.0 
90,000 1.0 per thous. 123,000 „0 per thous 213.000 per thous. 


Calculation of the detection rate of latent syphilis ignorée on the basis of the number of newly dis- 
covered latent cases of Group ”9,* ”R‚“ and the number of blood tests sent in to Statens Seruminstitut 
for serodiagnostic examination for syphilis corresponding to Group ”R” (cf. Tables II and III). 


some detail and that the result would be published 
later. 

Originally, the concepts »maximum« and »mi- 
nimume« detection rate of latent syphilis ignorée 
were set up. In the statistical analysis of the age 
distribution to be reported below only the »maxi- 
mume« rate was used, because it was considered 
more reliable. 

A total of 402 random samples were picked out 
from all the blood specimens sent in during 1939. 
Out of these 402, 195 represented routine spe- 


cimens, viz. 79 from males and 116 from females. 
For the year 1949, 415 random samples were 
taken; of these 213 were routine specimens, 90 
from males and 123 from females. 

It was investigated how many cases of latent 
syphilis ignorée detected by routine blood tests 
were included in the groups from these two 
vears. In 1939 the number was 94 males and 103 
females, and in 1949 92 males and 125 females. 

As mentioned (Table IV), the cases of latent 
syphilis ignorée not previously diagnosed were 


n. 
| 
| | | 
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in 1939 3 per thousand males and 2.2 per thousand 
females, whereas the corresponding value in 1949 
was 1 per thousand for both sexes. Table V a and 
b gives a survey of the incidence of latent syphilis 
ignorée in 15-vear age groups, a calculation of the 
incidence in 5-year age groups having shown 
only a negligibie difference between three 5-vear 
groups. 
Table Va. 
Incidence of newly detected latent syphilis ignorée 
in 15-year age groups. 
April I, 1939 to April 1, 1940. 


en 
Males Age 8558 
sE 
ZOE HES 
N 15-29 13 7 13 061 
— = 400 3044: 23 30 3.3 0.83 
n 45—59 24 26 2.7 0.70 
60—74 ; 15 25 4.2 1.28 
215; 4 6 3.8 2.38 
Total: 719 (n) 94(a) 3.0 
Females 
N 15—29 45 19 14 0.27 
— = 400 3044 37 30 2.0 0.46 
n 4559 13 31 6.0 1.89 
60—74 19 16 2.1 0.69 
>15 2 7 8.8 6.79 
Total: 116(n) 103(a) 2.2 


Table Vb. 
Incidence of newly detected latent syphilis ignorée 
in 15-year age groups. 
May 1, 1949 to May 1, 1950. 


Es 
ZES WEL 
15-29 2% 5 02 010 
— = 1000 
n 3044 27 13 0.5 0.15 
45—59 22 36 1.6 0.41 
60—74 12 27 3 0.74 
>715 3 10 3.3 8.37 
Total: 90 (n) 92(a) 1.0 
Females 
N 
-= 1000 15-29 46 33 0.7 0.15 
n 3044 36 29 0.8 0.19 
45—59 27 28 1.0 0.26 
60-74 10 28 2.8 1.00 
>75 4 7 1.8 1.09 
Total: 123(n) 125(a) 1.0 
The procedure in the investigation of age 
distribution in latent svphilis ignorée was as 


follows*) : 
*) Mr. Michael Weis Bentzon, actuary, has 
kindly derived the expressions for the standard 

errors. 


The number of routine blood specimens found 
by taking random samples is called n and the 
corresponding number of blood specimens N 
(these values are e.g. for males 1939 —= 79 and 
31.600, every 400th card from 1939 being taken 
as a random sample). 

The random cases comprise n patients of all 
ages from 15 vears, i.e. n = nj + n2..... Na 
nz etc. being the number of specimens in the 
various age groups. 

Among the N recorded specimens there were a 
with latent syphilis ignorée, a; being in the i’th 
age group (a; + a2 + ..…. = a). The estimate (I) 
of the incidence in a given age group is calculated 
by the formula: 


a; a; 
n 

an 

n in 


The variance of the estimate is determined by 
the approximation formula 


(This approximation is valid only when a, and 
n; are not too close to 0). 

In comparing the incidence for two age groups, 
”i” and ”j”, regard must be paid to the fact that 
the estimates 1, and L, are dependent on each 
other. That is 


n; n 


)+ 


(gtr) 


n 


As apparent from the tables it is justified to 
consider the incidence per age group the same 
for males and females in 1939, the difference not 
exceeding twice the standard error in any case. 
Example: Age group 45—59 for males and females 
respectively in 1939: 


6.0 — 2.7 = 3.3. St. error = Á 0.702 + 1.922 = 2.1 


In 1949 there was a significantly smaller number 
of males than of females in the youngest age group 
(15—29 years), but in the other age groups there 
was no such difference. 

This difference in the voungest age group ac- 
cords well with the fact that it is more difficult 
to diagnose fresh syphilis in females than in 
males. Since, moreover, the majority of cases in- 
fected during the epidemic were from the vounger 
age groups, it is not surprising to find among the 
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females a “remainder” of cases not detected until 
by routine blood test in the latent stage. 
Furthermore, it will be seen from Table V a and 
b that in 1939 as well as in 1949 both males and 
females show a tendency to increasing incidence 
of syphilis ignorée with advancing age. To in- 
vestigate this more closely, males and females 
were considered as one group for 1939 and for 


Table VI. 


Incidence of newly detected latent syphilis ignorée 
in 15-year age groups (males + females). 
April 1, 1939 to April 1, 1940. 


= 
Es 
Bets ESE 
ze 
15—29 58 26 1.1 0.25 
304 60 60 2.5 0.42 
4559 37 57 3.9 0.76 
6074 34 +1 3.0 0.67 
215 6 13 54 2.65 
Total: 195(n) _197(a) "25 
May 1, 1949 to May 1, 1950. 
15—29 72 39 0.5 0.10 
304 63 42 0.7 0.12 
1559 49 64 1.3 0.23 
60—74 22 55 2.5 0.61 
>15 7 17 2.4 1.08 
Total: 213(n) 2172) 10 


1949 respectively (Tables VI), the voungest age 
group in 1949 being left out because it showed a 
significant difference between males and females. 

Table VI shows, as might be expected, that the 
incidence of syphilis ignorée increases with ad- 
vancing age. It is emphasized, however, that in 
the oldest age groups the standard error is verv 
high because of the small number of random 
samples taken 


The incidence of latent syphilis ignorée is in 
all age groups lower in 1949 than in 1939. This 
difference is significant for the age groups 30—44 
and 45—59 years. 

It must be assumed that the majority of cases 
infected during the epidemic in 19421949 were 
of the vounger age groups. A presumed remainder 
of undetected cases would probably manifest 
itself as an increase in latent syphilis ignorée in 
the younger age groups, but as already mentioned 
this is not so. This finding gives further support 
to the assumption that the measures instituted to 
combat the epidemic were fairly satisfactory, so 
that the majority of the infected cases were dia- 
gnosed shortly after the infection. 
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Reyn, and E. Ellehój of Statens Seruminstitut. 
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THE SYPHILIS INDEX AT STATENS SERUMINSTITUT. COPENHAGEN 
By ALICE REYN 


In Denmark, serological testing for syphilis is 
centralized at the Serodiagnostic Department, 
Statens Seruminstitut. Serological testing for 
syphilis is widely used throughout the whole 
country; nearly all patients admitted to the 
larger hospitals in Copenhagen and to most of 
the larger provincial hospitals are checked for 
syphilis as a matter of routine. Practitioners also 
are using serological testing for syphilis to a wide 
extent. 


Syphilis Index. 

The Index covers the whole of Denmark. In the 
great majority of cases the patients are identified 
by means of sex, first letter of surname(s), exact 
date of birth, name of physician (or hospital) 
diagnosing the cases, and date of diagnosis, the 


From Statens Seruminstitut, Copenhagen. 
Chief: J. Orskov. 


idea being to register the patients anonvmously. 
Information on the identification marks is ob- 
tained from forms accompanying the blood samp- 
les. 

The idea to build up an anonymous index was 
suggested in 1919 by Jersild, chief of the Ru- 
dolph Berghs Hospital in Copenhagen, and the 
Index was established in April, 1920. It is bevond 
doubt the only one of its kind in the world. 

All physicians (in private practice or attached 
to hospitals) can obtain copies of their patients’ 
index cards containing the results of all tests per- 
formed since 1920, and they can get the names of 
previous doctors consulted, hospitals attended 
etc. Another main object is to afford statistics 
and to facilitate scientific investigation on sv- 
philis. 

If the accompanyving forms of the blood samples 
contain no particulars of present or previous 
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syphilis, and the laboratory reports are positive 
or doubtful, the index is consulted by the labora- 
tory staff. In cases of possible identity, copies of 
the index cards are sent together with the report 
on the laboratory results and in case of non- 
identity the copies are returned to the Index. 
Negative specimens without any information 
about syphilis are not checked against the Index 
— if not requested — until the final registration 
takes place, i. e. from 3—6 weeks after the samples 
have been received. Samples from pregnant 
women form an exception from this rule so that 
irrespective of the serological results they are 
all checked against the Index, and copies ac- 
companied by special forms are sent to the 
doctors together with the reports on serological 
testing. 

In all cases not previously registered special 
forms are sent out with the serological report, 
when the forms forwarded with the blood samples 
contain no information about clinical symptoms. 
Supplementary questionnaires are sent out later 
if the diagnosis cannot be settled at the time when 
the answers are sent out. 


On 1. 1. 1954, the Index contained about 185.000 
cards. It includes not only all the syphilitics 
(seronegative and seropositive) from whom blood 
samples have been sent in since 1920*), but also a 
certain number of patients with presumably non- 
specific seroreactions. Annual mortality lists are 
obtained from the National Health Service, so 
that the cards of dead syphilitics can be removed 
from the index. 

All particulars of clinical findings are noted 
on the cards and all patients not previously regi- 
stered are classified into mainly clinical groups 
forming the so-called »monthly liste (Peter 
Krag 1936). These lists provide statistical in- 
formation as to changes in the distribution of 
the new cases in primary, secondary, tertiary, 
congenital and latent syphilis etc. 

The Syphilis Index has played an important 
role in a long series of scientific publications on 
the diagnosis, treatment, prognosis and epidemio- 
logy of syphilis. The evaluation of recent serolo- 
gical methods (use of cardiolipin antigen and 
the T. P. IL. test) has been highly facilitated by 
information obtainable from the Index. 


Notification of Syphilis. 

Aecquired and congenital syphilis have been 
notifiable to the National Health Service since 
1877. 

Since 1938 the following particulars have been 
added to the weekly notification lists sent in to 
the National Health Service: the names of prac- 
titioners notifying fresh, acquired syphilis and, 
since 1942, the sex, initials, date of birth and case- 
%*) Since 1940 supplemented with a small number of 

cases in which no samples at all have been sent in. 


book number of the patients. Copies of the notifi- 
cation lists are forwarded to the Syphilis Index 
of the Statens Seruminstitut, as soon as they are 
received from the practitioners and health offi. 
cers. The patients on the lists are checked against 
the patients entered in the index. 

Thus, seronegative cases (mainly primary sy. 
philis) without information on the corresponding 
forms, and cases in which no blood tests have 
been sent as yet, are entered into the index. The 
»false« notifications i. e. duplicate notifications 
and patients with old syphilis, are removed from 
the official notification lists. 
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